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Abstract:	   Design	   skills	   are	   diverse	   abilities	   intentionally	   used	   by	   designers	   to	  
achieve	   desired	   goals	   in	   specific	   design	   scenarios.	   However,	   very	   little	   is	   known	  
about	   how	   design	   skills	   are	   manifested,	   expressed	   or	   encouraged	   in	   a	   design	  
review	  conversation.	  This	  study	  uses	  the	  multiple	   intelligence	  framework	  to	  map	  
and	  analyze	  design	  skills	  of	  four	  different	  review	  conversations	  by	  the	  interaction	  
between	   instructor,	   student	  and	   the	   clients.	  The	   findings	   reveal	   that	   consistency	  
and	   endurance	   in	   skill	   application	   is	   more	   critical	   than	   the	   frequency	   and	  
duration	   of	   skill	   application	   for	   successful	   design	   outcomes.	   Moreover,	   skill	  
diversity	   and	   alignment	   of	   student	   skill-­‐set	  with	   instructor	   and	   client	   skill-­‐set	   is	  
critical	  to	  success.	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1.  Rationale: 
It	   is	   understandable	   that	   most	   training	   in	   design	   schools	   is	   focused	   on	   skill-­‐sets	  
based	  on	  disciplinary	  content.	  However,	  it	  also	  constrains	  the	  possibilities	  of	  design	  
to	  become	  more	  inclusive.	  In	  the	  21C	  context,	  design	  problems	  vary	  in	  content,	  scale	  
and	   complexity,	   and	   require	   that	   designers	   apply	   a	   repertoire	   of	   design	   skills	   -­‐	  
including	  spatial	  visualization,	  problem	  solving,	  verbal	  skills,	  communication	  skills,	  
interpersonal	   skills	   and	   so	  on.	   Identifying	  and	  examining	   these	   skills	   are	  of	  prime	  
importance	  to	  understand	  how	  designers	  communicate	  and	  propagate	  ideas	  in	  the	  
design	  process.	  It	  also	  provides	  some	  shift	  from	  an	  overt	  emphasis	  on	  form-­‐making	  
and	   spatial	   skills	   resulting	   in	   the	   same	   type	   of	   design	   student,	   to	   include	   a	   ‘21C	  
ready’	   skill-­‐set	   involving	   interpersonal,	   intrapersonal,	   kinesthetic	   types	   of	   skills.	  
Hence,	  in	  prior	  studies,	  the	  author	  has	  appealed	  for	  multiple	  skill-­‐set	  in	  design	  with	  
conclusions	  derived	  from	  a	  design	  studio	  study	  (D’souza,	  2007).	  Recognizing	  these	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multiple	   skills	   allows	   instructors	   and	   students	   to	   value	   and	   nurture	   diversity	   in	  
design	   thought,	   empathize	   with	   the	   variations	   of	   individual	   strengths,	   and	  
implement	   diverse	   tools	   to	   evaluate	   in	   design	   thinking.	   The	   	   view	   that	   design	  	  
process	   could	   be	   solved	   in	   a	   variety	   of	   ways	   and	   thereby	   through	   alternative	  
viewpoints	  broadens	  the	  scope	  of	  design	  to	  a	  multiple-­‐skill	  set.	  	  
However,	   defining	   ‘design	   skills’	   is	   contentious	   and	   a	   rather	   difficult	   task.	  
Established	   literature	  on	  design	  skills	   is	  hard	   to	  procure	  as	   they	  are	  not	  explicitly	  
documented	  in	  design	  research	  journals.	  Moreover,	  the	  coupling	  of	  the	  term	  ‘design’	  
and	   ‘skill,’	   is	   sometime	   considered	   provocative,	   even	   antithetical,	   because	  
traditionally	   design	   has	   connotations	   to	   art,	   whereas	   skill	   has	   connotations	   to	  	  
science	  and	  object.	  Design	  as	  art	  is	  considered	  subjective	  and	  intuitive;	  skill	  on	  the	  
other	   hand	   is	   commonly	   viewed	   as	   objective	   and	  measurable	   (Mackinnon,	   1965).	  
Design	  researchers	  hence	  tend	  to	  be	  more	  comfortable	  with	  dimensions	  of	  creativity	  
to	   describe	   unique	   abilities	   of	   designers	   (Mackinnon,	   1965).	   Creativity	   is	   also	   a	  
favored	   term	   if	   one	   assumes	   that	   the	   objective	   of	   design	   process	   is	   not	   simply	   to	  
produce,	  but	  also	  to	  produce	  creatively	  (Louridass,	  1999).	  Adding	  to	  this	  challenge	  
is	  the	  difficulty	  of	  measuring	  design	  with	  any	  reliable	  measures	  given	  the	  ill-­‐defined	  
nature	   of	   design	   problems,	   the	   inter-­‐dependency	   of	   design	   problems	  with	   design	  
solutions,	  and	  the	  constant	  redefinition	  of	  goals	  and	  constraints	  that	  is	  necessary	  for	  
any	  design	  activity	  (Arvola,	  2002).	  
Considering	  these	  issues,	  the	  term	  skills	  in	  this	  study	  is	  used	  as	  an	  umbrella	  term	  to	  
mean	  various	  commonly	  used	  terminologies	  such	  as	  ability	  (skill	  to	  do	  something),	  
aptitude	   (natural	   ability),	   competency	   (the	   ability	   to	   do	   something	   well),	  
intelligence	  (ability	  to	  learn	  and	  understand)	  and	  creativity	  (the	  ability	  to	  make	  new	  
things).	  In	  reference	  to	  this	  broader	  terminology,	  one	  can	  point	  out	  different	  studies	  
in	   design	   literature	   that	   have	   examined	   design	   aptitude	   (Goldschmidt,	   2001;	  
Greenway,	   1990);	   personality	   traits	   of	   designers	   (Cross	   and	   Nathenson,	   1981;	  
Newland	   et	   al,	   1987;	   Mackinnon,	   1978;	   Balchin	   and	   Coleman,	   1965),	   studies	  
conducted	   on	   design	   process	   and	   methods	   (Jones,	   1970;	   Lawson,	   1997;	   Schon,	  
1983;	  Downing,	  1989)	  and	   	  the	  nature	  of	  design	  (Cross,	  1986;	  Archer,	  1984,	  DTRS	  
series).	  	  
Some	  researchers	  have	  also	  suggested	  that	  design	  be	  regarded	  as	  an	  unique	  form	  of	  
intelligence	  which	  is	  different	  from	  the	  scientific	  or	  scholarly	  thinking	  styles,	  but	  as	  
powerful	  (Cross,	  1982).	  Cross	  observes	  that	  even	  though	  the	  criteria	  to	  study	  design	  
as	  a	  separate	  form	  of	  intelligence	  are	  inconclusive,	  such	  a	  study	  could	  be	  important	  
because	   it	   focuses	   attention	   on	  design	   as	   a	   cognitive	   ability;	   helps	   to	   identify	   and	  
clarify	  features	  of	  the	  nature	  of	  design	  ability;	  and	  finally	  clarifies	  a	  framework	  for	  
developing	   further	   the	  case	   for	   ‘designerly’	  ways	  of	  knowing,	   thinking,	  and	  acting.	  	  
This	   view	   has	   had	   significant	   impact	   on	   design	   research	   and	   has	   brought	   much	  
needed	  attention	  to	  the	  unique	  nature	  of	  design.	  However,	  the	  counterpoint	  is	  that,	  
this	   view	   also	   restricts	   design	   to	   an	   autonomous	   self-­‐referential	   discipline.	   Given	  
that	   design	   problems	   are	  multidimensional	   (Lawson,	   1997)	   and	   borrows	   content	  
knowledge	  from	  other	  disciplines	  (Groat	  &	  Ahrentzen,	  2001),	  the	  nature	  of	  deisign	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as	   a	   discipline	   renders	   it	   ineffective	   to	   perform	   in	   isolation.	   	   Hence,	   instead	   of	  
restricting	   it	   to	   an	   unique	   skill,	   design	   can	   be	   considered	   as	   a	   flexible	   framework	  
consisting	  of	  multiple	  abilities	  which	  can	  be	  configured	  or	  combined	  based	  on	   the	  
specificity	  of	  the	  context.	  	  
2.  Theoretical Lens: 
A	  multiple	  skill	  definition	  of	  design	  follows	  that	  its	  evaluation	  should	  occur	  within	  a	  
multi-­‐dimensional	  framework.	  In	  this	  direction,	  previous	  studies	  in	  an	  architectural	  
design	   studio	   context	  utilized	   the	  multiple	   intelligence	   framework	   to	   study	  design	  
skills	   (Dsouza,	   2006,	   2007,	   2009,	   2011,	   2012).	   Popularly	   known	   as	   the	   multiple	  
intelligence	  theory	  (MI)	  in	  cognitive	  psychology,	  the	  architect	  of	  this	  theory	  Howard	  
Gardner,	   advocates	   that	   not	   only	   do	   all	   individuals	   possess	   numerous	   mental	  
representations	   and	   intellectual	   languages,	   but	   individuals	   also	   differ	   from	   one	  
another	  in	  the	  forms	  of	  these	  representations,	  their	  relative	  strengths,	  and	  the	  ways	  
in	   which	   these	   representations	   can	   be	   changed	   (Gardner,	   1985).	   Being	   a	   fierce	  
promoter	   of	   skill	   diversity,	   Gardner	   argues	   that	   intelligence—	  particularly	   as	   it	   is	  
traditionally	   defined	   (in	   terms	   of	   linguistic	   and	   logical	   intelligence)	   —	   does	   not	  
sufficiently	  encompasses	  the	  array	  of	  abilities	  that	  humans	  display.	  	  
Hence,	  Gardener	  proposed	  at	  least	  eight	  discrete	  ways	  in	  which	  individuals	  take	  in	  
information,	   retain	   and	   manipulate	   that	   information,	   and	   demonstrate	   their	  
understandings	   to	   themselves	   and	   others.	   The	   eight	   intelligences	   include	  
verbal/linguistic,	   logical/mathematical,	   musical,	   spatial,	   bodily	   kinesthetic,	  
intrapersonal,	  interpersonal	  and	  naturalistic	  intelligences	  (Table1).	  For	  Gardner,	  the	  
value	  of	   these	  dispositions	  are	  based	  on	  how	  a	  culture	  values	  an	  ability	   to	  solve	  a	  
problem,	  or	  create	  a	  product	  in	  a	  particular	  way.	  	  
Table 1: Multiple Intelligence Framework proposed by Gardner (1985). 
 
 
Gardner’s	   framework	   assumes	   that	   intelligences	   and	  mastery	   of	   specific	   domains	  
(such	   as	   dance,	   arts	   etc.)	   can	   be	   attributed	   to	   mastery	   over	   specific	   forms	   of	  
intelligences	   (such	   as	   kinesthetic	   skills,	   spatial	   skills	   etc.)	   Empirical	   studies	   of	  
multiple	   intelligences	   conducted	   among	   college	   students	   have	   identified	   and	  
validated	   this	   claim	   (Shearer,	   1996,	   D’souza,	   2007).	   According	   to	   these	   studies	  
within	  the	  aggregate	  sample	  of	  224	  college	  graduates,	  dance	  majors	  scored	  64%	  on	  
kinesthetic	   intelligence,	   compared	   to	   students	   in	   psychology	   (41%),	   engineering	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(44%),	   music	   (45%).	   The	   same	   patterns	   held	   for	   students	   in	   other	   domains.	  
Architecture	   designers	   scored	   68%	   on	   spatial;	  musicians	   scored	   75%	   on	  musical;	  
engineers	  scored	  64%	  for	   logical;	  psychologists	  scored	  65%	  for	   interpersonal;	  and	  
naturalists	   scored	   82%	   for	   naturalistic	   intelligences.	   Overall	   magnitude	   of	   these	  
results	   were	   found	   logically	   consistent	   with	   well-­‐defined	   ability	   groups.	   Besides	  
such	  psychometric	  studies,	  multiple	  intelligence	  studies	  have	  been	  used	  in	  a	  variety	  
of	  applications	  	  including	  	  educational	  counseling	  (college	  majors	  selecting	  the	  right	  
major,	   building	   academic	   skills,	   career	   options,	   curriculum	   development	   for	  
teachers),	   	   clinical	   psychology	   (understanding	   personal	   history,	   resources,	  
enthusiasm	  and	  accomplishments,	   self	   awareness,	   self-­‐esteem,	  develop	   supportive	  
network)	   and	   neuropsychological	   assessment	   (in	   pre-­‐trauma	   intellectual	  















Fig.1:	   Multiple	   Intelligences	   consistent	   with	   well-­‐defined	   ability	   groups	   (Shearer,	  
1996;	  D’souza,	  2007)	  
Groups Spatial Intrapersonal Interpersonal Logical Verbal Natural Kinesthetic Musical
Naturalists 55 62 56 60 59 82 46 44
Music Majors 52 59 54 54 69 43 45 75
Architecture Majors 68 65 58 56 55 54 50 50
Dancers 56 58 63 51 65 54 64 58
Arts Club 60 56 59 56 60 52 51 55
Engineering Majors 61 63 55 64 55 49 44 47
Psychologists 52 61 65 51 65 52 41 38
Intelligences
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Borrowing	   the	  multiple	   intelligence	   framework,	  design	   skills	   can	   refer	   to	  not	  only	  
diverse	   abilities	   possessed	   by	   designers	   (nature),	   but	   also	   the	   intentional	   use	   of	  
such	  abilities	  for	  a	  specific	  design	  tasks	  (nurture).	  Hence	  design	  skills	  in	  this	  paper	  
is	  defined	  as	  the	  diverse	  abilities	  intentionally	  used	  by	  designers	  to	  achieve	  desired	  
goals	   in	   the	  specific	  environment.	  While	  some	  skills	  are	  domain-­‐specific,	  based	  on	  
the	   nature	   of	   design	   domain,	   others	   are	   task-­‐specific	   emergent	   from	   the	  
particularities	   of	   a	   given	   situation.	   In	   this	   definition,	   skills	   can	   comprise	   of	   both	  
cognitive	   constructions	   (for	   example,	   visualization	   skill)	   as	   well	   as	   external	  
depictions	  of	  the	  designer	  (for	  example,	  sketching	  skill).	  
In	   developing	   a	   measurable	   scale	   for	   design	   skills,	   the	   Multiple	   Intelligence	  
Development	   Assessment	   Scale	   (MIDAS)	   developed	   by	   Shearer	   (1996)	   to	  
operationalize	   MI	   theory	   is	   used	   (D’souza,	   2007).	   MIDAS	   is	   intended	   to	   give	   a	  
reasonable	  estimate	  of	  the	  person’s	  intellectual	  disposition	  in	  each	  of	  the	  eight	  main	  
skill	  areas	  proposed	  by	  Gardner.	   	  As	  can	  be	  further	  gleamed	  from	  fig	  1,	  the	  MIDAS	  
scores	  for	  architectural	  designers	  for	  each	  skill	  ranged	  from	  68%	  for	  spatial	  to	  50%	  
for	   kinesthetic	   and	   musical	   skills.	   This	   meant	   that	   while	   architecture	   design	  
students	   excelled	   in	   spatial	   skills,	   they	   did	   not	   lag	   in	   other	   skills.	   In	   fact,	   when	  
results	  of	  MIDAS	  scores	  of	  architecture	  students	  were	  compared	  with	  other	  groups	  
(such	   as	   dancers,	   artists,	   psychologists	   etc.),	   the	   scores	   of	   architecture	   students	  
were	   found	   in	   a	   well-­‐balanced	   range	   (i.e.	   neither	   too	   high,	   nor	   too	   low).	   The	  
conclusion	  of	  this	  study	  was	  that	  compared	  to	  other	  disciplines,	  designers	  used	  all	  
skills	  in	  some	  threshold	  capacity	  although	  they	  excelled	  in	  specific	  disciplinary	  skills	  
(such	  as	  spatial	  for	  architecture	  design).	  	  
In	   the	   second	   part	   of	   the	   same	   study,	   based	   on	   how	   the	   students	   applied	   their	  
intelligences,	   three	  groups	  of	  students	  emerged:	   the	  broad	  and	  rigid	  designers,	   the	  
narrow	  and	   rigid	   designers	   and	   the	   broad	  and	  adaptive	   designers.	   The	   broad	   and	  
rigid	   designers	   exhibited	   versatility	   and	   maneuvered	   through	   most	   of	   the	  
intelligences	  across	  different	  projects.	  However,	  they	  could	  not	  consistently	  sustain	  
intensity	  in	  any	  skill	  over	  the	  design	  process.	  The	  narrow	  and	  rigid	  designers	  were	  
much	   narrower	   in	   their	   application	   of	   skills	   and	   used	   limited	   skills	   in	   the	   design	  
process.	  The	  broad	  and	  adaptive	  designers	  not	  only	  used	  a	  wide	  range	  of	  skills,	  they	  
were	  able	  to	  adapt	  and	  change	  according	  to	  the	  nature	  of	  different	  design	  projects.	  
When	   compared	   to	   their	   respective	   academic	   success,	   the	   broad	   and	   adaptive	  
designers	   were	   most	   successful.	   The	   conclusion	   of	   this	   part	   was	   that	   merely	  
possessing	  multiple	  skills	   in	  design	  is	   insufficient.	   	  Designers	  need	  to	  meaningfully	  
blend	   these	   skills	   to	   be	   successful	   but	   be	   enduring	   in	   their	   application	   of	   specific	  
skills.	  	  
2.  Design review Conversations and Design Skills: 
While	  previous	  studies	  outlined	  in	  the	  prior	  sections	  examined	  skill	  dispositions	  of	  
architecture	  students	  in	  a	  design	  studio,	  the	  present	  paper	  examines	  the	  function	  of	  
skills	   in	  design	  review	  conversations.	   	  Very	  little	   is	  known	  about	  how	  design	  skills	  
are	  manifested,	   expressed	  or	   encouraged	   in	   a	   design	   review	   conversation.	   	  Hence	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for	   this	   study,	   research	   questions	   are	   focused	   on	   exploring	   the	   function	   of	   design	  
skills	   in	  design	  review	  conversations	  among	   the	  student,	   instructor	  and	   the	  client.	  	  
The	  following	  questions	  are	  asked:	  
•	   Which	  skills	  are	  critical	  in	  a	  design	  review	  conversations?	  
•	   How	  do	  design	  stakeholders	  differ	  in	  the	  use	  of	  skills?	  (students,	  instructors	  and	  
clients)	  
•	   How	   does	   use	   of	   skills	   differ	   in	   stages	   of	   the	   design	   process	   (conceptual	   to	  
advanced)?	  
	  
A	  detailed	  description	  of	  main	  skills	  and	  sub	  skills	  are	  outlined	  in	  Table	  2	  (reprinted	  
from	   D’souza,	   2009).	   Seven	   intelligences	   of	   Gardner’s	   MI	   theory	   are	   organized	  
thematically	  as	  main	  skills.	  A	  further	  categorization	  of	  sub	  skills	  are	  presented	  based	  
on	  scale	  construction	  in	  architectural	  design	  studios	  (D’souza,	  2007).	  This	  will	  form	  
the	  basis	  for	  the	  codebook	  in	  the	  protocol	  analysis.	  	  
 
Table 2: Design skill taxonomy showing main skills and sub skills 
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1.1 Description of Main and Sub skills: 
(i) Logic-based Skills: 
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(ii) Affective Skills: 
 
(iv) Sensory Skills: 
 
4.  Method: 
Since	  the	  coding	  scale	  was	  primarily	  based	  on	  architectural	  design	  process,	  our	  ideal	  
scenario	   would	   have	   been	   to	   study	   architectural	   review	   conversations	   most	  
However,	   the	  DTRS	  database	  did	  not	  afford	   this	   scenario	   so	  we	  decided	   to	  use	  an	  
undergraduate	  industrial	  design	  project	  for	  the	  study	  since	  it	  is	  closely	  affiliated	  to	  	  
interior/architecture	   design	   processes	   during	   the	   concept	   development	   phase.	   As	  
	  
9	  
	   DTRS 10: Design Thinking Research Symposium 2014 – Purdue University	  
shown	   in	   fig.	   2,	   this	   dataset	   provides	   an	   opportunity	   to	   examine	   design	   skills	  
longitudinally	   across	   the	   different	   review	   stages	   (conceptual	   to	   advanced)	   and	  
different	   stakeholders	   of	   the	   design	   process	   (students,	   faculty,	   clients).	   Four	  
students	  who	  exhibited	  a	  range	  of	  design	  success	  outcomes	  were	  considered	  so	  we	  
could	  assess	  whether	  successful	  students	  applied	  skills	  differently	  than	  unsuccessful	  
students.	  These	  include	  the	  top	  prize	  winner	  Alice	  and	  Adam	  (who	  won	  1000	  dollars	  
each),	  Sheryl(who	  won	  received	  500	  dollar	  award)	  and	  Todd	  (who	  did	  not	  win	  any	  
award).	  The	  assumption	  here	  is	  the	  skill	   level	  of	  successful	  students	  will	  be	  higher	  
than	  the	  skill	  level	  of	  unsuccessful	  students.	  	  
	  
	  
Figure	  2:	  Sampling	  and	  strategy	  for	  study	  
According	  to	   the	  design	  brief	  provided	  by	  the	  DTRS	  dataset	  organizers,	   the	  design	  
task	  was	  to	  create	  an	   ‘impromptu’	  seating	  project	   for	  an	  office	  furniture	  company-­‐	  
specifically	   for	   individual	   and	   small	   meetings.	   The	   pedagogical	   design	   goal	   was	  
outlines	   in	   the	   brief	   as	   ‘to	   help	   student	   achieve	   aesthetically	   refined,	   functionally	  
improved,	  and	  designed	  with	  production	  and	  the	  user	  in	  mind.’	  The	  design	  reviews	  
were	   set	   in	   five	   stages:	   first	   review,	   second	   review	   (with	   the	   instructor),	   client	  
review,	   ‘looks	   like’	   review	   (with	   the	   instructor)	   and	   final	   review	   (with	   clients).	   In	  
the	  first	  review,	  students	  meet	  individually	  with	  instructor	  in	  the	  industrial	  design	  
studio,	  discussing	  early	  concepts	  and	  sketches,	  and	  selecting	  five	  designs	  for	  further	  
development.	  In	  the	  second	  review,	  the	  discussion	  is	  about	  selecting	  three	  out	  of	  the	  
original	   five	  designs	  to	  present	   to	   the	  client.	   In	   the	  client	  review,	  students	  present	  
their	  three	  designs	  to	  the	  stakeholders	  in	  the	  industrial	  design	  studio	  on	  campus.	  In	  
the	  ‘looks	  like’	  review	  students	  meet	  individually	  with	  instructor	  to	  discuss	  the	  full-­‐
scale	   mock-­‐ups	   or	   “looks	   like’	   models	   they	   will	   use	   in	   the	   final	   presentation	   to	  
stakeholders.	   In	   the	   final	   review	   students	   present	   final	   designs	   to	   stakeholders	   at	  
the	  client’s	  facility.	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The	  study	  employed	  a	  protocol	  analysis	  method	  to	  analyze	  the	  data.	  Developed	  by	  
Ericsson	  and	  Simon	  (1993),	  the	  protocol	  analysis	  has	  become	  a	  prevailing	  method	  to	  
record	   design	   protocols	   in	   a	   systematic	   mAlicer.	   By	   capturing	   and	   representing	  
design	  process	  as	  a	  sequence	  of	  events	  in	  time,	   it	   is	  assumed	  that	  one	  can	  observe	  
and	  record	  the	  temporal	  aspects	  of	  the	  design	  process.	  	  Although	  the	  design	  reviews	  
were	  not	   time-­‐bound,	  we	   thought	   it	  would	  be	   interesting	   to	   see	  how	  design	   skills	  
come	  into	  play	  as	  a	  sequence	  of	  events	   in	  time.	   	   In	  order	  to	  study	  recorded	  verbal	  
protocols,	  we	  defined	  the	  unit	  of	  segmentation	  as	  a	  design	  move	  (a	  design	  intention	  
that	   coherently	   captures	   one	   major	   idea).	   We	   then	   used	   the	   main	   skills	   and	   sub	  
skills	   to	   code	   the	   design	   review	   conversation	   and	  map	   different	   skills	   for	   specific	  
moves	  (Table	  3	  and	  Fig.	  4).	  	  INTERACT	  suite	  software	  was	  used	  to	  visualize	  the	  data	  
and	  analyze	  patterns	  of	  behavior	  through	  the	  design	  process	  (Figure	  3).	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Figure	  4:	  Coding	  example	  for	  main	  skills	  and	  sub	  skills	  
Figure	  5:	  Visualizing	  design	  skills	  through	  INTERACT	  
Two	   coders	   participated	   in	   the	   coding	   process.	   	   Both	   these	   coders	   are	   designers.	  
Since	   the	   design	   skills	   consist	   of	   several	   different	   coding	   criteria	   and	   complex	  
terminologies,	  a	  test	  run	  was	  conducted	  on	  one	  student’s	  protocol.	  The	  inter-­‐coder	  
agreement	  for	  this	  test	  run	  was	  less	  than	  50%.	  Most	  of	  the	  disagreements	  between	  
coders	   were	   based	   on	   the	   semantics	   of	   design	   skills,	   especially	   since	   one	   of	   the	  
coder	  had	  created	  the	  code	  sheet	  and	  the	  other	  coder	  needed	  more	  clarification	  on	  
the	   content	   area.	   Hence,	   it	   was	   decided	   to	   conduct	   a	   simultaneous	   coding	   rather	  
than	   independent	   coding	   which	   helped	   in	   negotiating	   the	   precise	   meanings	   of	  
design	  moves	   and	   the	   specific	   design	   skills	   they	   fit.	   This	   saved	   a	   lot	   of	   time	   and	  
effort	   and	   helped	   to	   make	   the	   process	   more	   inclusive.	   It	   was	   hence	   decided	   to	  
include	  only	  one	  aggregate	  codes	  of	  both	  coders.	  	  	  	  
4.  Findings: 
5.1 Aggregate Frequency and Duration of Skills 
The	  design	  review	  conversations	  between	  the	  three	  stakeholders	  –	  the	  student,	  the	  
instructor	   and	   the	   client	   is	   diagnosed	   first	   at	   a	   macro	   level.	   The	   following	   two	  
graphs	  show	  the	  skill	  frequency	  measured	  in	  aggregate	  counts	  for	  all	  sub	  skills	  and	  
the	  skill	  duration	  measured	  as	  time	  spent	  on	  skills	  for	  individual	  conversations.	  Skill	  
frequency	   was	   recorded	   based	   on	   the	   number	   of	   times	   an	   individual	   segment	  
matched	  a	  specific	  skill	  in	  the	  protocol	  analysis.	  Some	  segments	  recorded	  more	  than	  
one	  skill,	  hence	  multiple	  coding	  was	  allowed.	  	  	  
As	   shown	   in	   Fig	   6,	   skill	   frequency	   and	   skill	   duration	   for	   the	   four	   students	   are	  
arranged	  in	  terms	  of	  their	  design	  success.	  Interestingly,	  Sheryl	  (500	  dollar	  winner)	  
showed	  the	  most	  frequency	  of	  skills,	  while	  Adam	  (1000	  dollar	  winner)	  showed	  the	  
least.	  	  This	  was	  a	  rather	  surprising	  because	  assumed	  Adam	  would	  have	  the	  highest	  
frequency	  count.	  Another	  interesting	  finding	  is	  that	  among	  all	  four	  students,	  Sheryl	  
and	  Alice’s	   frequency	  of	   skills	   almost	  matched	   that	  of	   the	   instructor,	  while	  Todd’s	  
frequency	  lagged	  behind	  the	  instructor.	  What	  caused	  this	  mismatch	  is	  not	  clear.	  	  One	  
speculation	   is	   that	   in	   Todd’s	   case	   (who	   was	   the	   most	   unsuccessful	   student)	   the	  
instructor	   and	   the	   student	   were	   not	   on	   the	   ‘same	   page.’	   As	   shown	   in	   Fig	   7,	   as	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predicted,	  successful	  students	  such	  as	  Alice	  and	  Adam	  matched	  the	  instructor	  on	  the	  
duration	   spent	   on	   each	   skill	   while	   in	   Todd	   and	   Sarah’s	   case	   the	   instructor	  
dominated	  the	  conversation.	  	  
	  
	  
Fig	  6:	  Aggregate	  skill	  frequency	  of	  Design	  Skills	  
	  
	  
Fig	  7:	  Aggregate	  skill	  duration	  in	  seconds	  	  
	  
5.2 Individual Skill Dispositions: 
While	   the	   prior	   graphs	   showed	   frequency	   and	   duration	   of	   aggregate	   skill	  
disposition,	   Table	   4	   provides	   for	   individual	   comparison	   of	   skills	   for	   each	   student,	  
instructor	   and	   client	   and	   for	   the	   four	   design	   review	   conversations.	   The	   table	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Table	  4:	  Individual	  comparison	  of	  main	  skill	  and	  sub	  skill	  frequency	  and	  duration	  
between	  students,	  instructor	  and	  clients	  	  
	  
	  
SC	  =	  Student	  count;	  SD	  =	  Student	  duration;	  IC	  =	  Instructor	  count;	  ID	  =	  Instructor	  duration;	  CC=	  Client	  
count	  ;	  CD=	  Client	  duration	  	  
	  
(i) Student Skill Dispositions: 
Table	  (4)	  shows	  frequency	  and	  duration	  of	  skills	  for	  each	  student.	   	  The	  results	  are	  
presented	  from	  unsuccessful	  students	  to	  successful	  students.	  	  
Todd	   showed	   strength	   in	   material/function	   (17	   counts,	   117	   seconds),	   but	   his	  
application	  lacked	  in	  other	  skills.	  	  	  
Sheryl	   showed	   strength	   in	   several	   sub	   skills:	   material	   function	   (17	   counts,	   137	  
seconds);	   logic	   of	   form	   (30	   counts,	   203	   seconds);	  geometry	  and	  measurement	   (19	  
counts,	   97.5	   seconds);	   aesthetic	   cognition	   (17	   counts,	   90.2	   seconds)	   and	   personal	  
MAIN	  SKILLS	   SUB	  SKILLS	   SUB	  SKILLS	  
Material/Function 17 117 32 204 5 34.8 17 137 4 59.3 1 4.53 Material/Function
Logic	  of	  Form 10 62.5 5 30.6 4 34.7 30 203 4 38.8 4 31 Logic	  of	  Form
Use	  of	  Precedents 2 23.9 3 45.2 5 19.2 3 26.6 1 20 0 0 Use	  of	  Precedents
Geometry/Measurement 2 12.7 11 70.7 2 18.6 19 97.5 10 107 11 74.5 Geometry	  and	  Measurement
Narratives 1 15.6 1 4.73 0 0 1 7.83 0 0 0 0 Narratives
Verbal	  articulation 0 0 0 0 0 0 4 24.5 0 0 0 0 Verbal	  articulation
Spatial	  Transparency 3 20.4 1 2.63 0 0 0 0 0 0 0 0 Spatial	  Transparency
Aesthetic	  Cognition 8 59.9 12 79.9 1 7.13 17 90.2 14 142 1 6.4 Aesthetic	  Cognition
Spatial	  Organization 5 41.2 1 3.43 0 0 5 34.1 6 30.7 1 9.4 Spatial	  Organization
Transition	  of	  Spaces 1 3.6 0 0 0 0 0 0 0 0 0 0 Transition	  of	  Spaces
Thinking	  in	  different	  scales 0 0 1 11.3 0 0 1 13 1 7.97 0 0 Thinking	  in	  different	  scales
Purpose	  and	  Meaning 5 25.1 5 19.5 0 0 7 42.4 0 0 0 0 Purpose	  and	  Meaning
Metaphors 5 24.7 6 36.7 0 0 0 0 1 4.3 0 0 Metaphors
Reflection 4 19.7 8 67.9 2 13.8 12 50.9 7 104 0 0 Reflection
Personal	  Knowledge 7 24.8 32 230 0 0 23 116 83 962 11 66.8 Personal	  Knowledge
Human	  Needs	   4 33.6 10 82.8 2 0 1 2.6 0 0 0 0 Human	  Needs	  
Communication 1 3.8 3 72.7 0 0 4 16.9 3 4.57 1 0.93 Communication
NATURALISTIC Nature-­‐related 0 0 0 0 1 0.07 1.5 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Nature-­‐related
Graphical	  prowess 8 44.6 18 96.4 0 0 0 0 0 0 0 0 Graphical	  prowess
Human	  Scale 0 0 1 5.43 0 0 3 13.7 0 0 3 9.3 Human	  Scale
Total	   83 533.1 151 1065 21 128.2 147 876.2 134 1481 33 202.9
MULTIPLE	  INTELLIGENCES SUB	  SKILLS	   SUB	  SKILLS	  
Material/Function 32 413 8 66.7 0 0 6 85.7 3 35.6 3 24.2 Material/Function
Logic	  of	  Form 29 335 8 55 0 0 16 216 4 40.7 3 64.6 Logic	  of	  Form
Use	  of	  Precedents 3 26.4 2 7.8 0 0 2 72.5 4 28.3 0 0 Use	  of	  Precedents
Geometry/	  Measurement 8 42.9 12 94.4 2 2.6 5 57.9 13 103 7 64.6 Geometry	  and	  Measurement
Narratives 2 25.4 3 39.7 0 0 0 0 1 9.67 0 0 Narratives
Verbal	  articulation 2 14.6 1 7.03 0 0 1 21 0 0 0 0 Verbal	  articulation
Spatial	  Transparency 0 0 2 12.9 0 0 0 0 0 0 0 0 Spatial	  Transparency
Aesthetic	  Cognition 4 35.1 4 25.3 4 34.6 4 34.6 10 104 1 1.37 Aesthetic	  Cognition
Spatial	  Organization 4 49 4 20.8 3 21.3 3 21.3 1 8.6 0 0 Spatial	  Organization
Transition	  of	  Spaces 2 11 0 0 0 0 0 0 0 0 0 0 Transition	  of	  Spaces
Thinking	  in	  different	  scales 0 0 1 11.3 0 0 0 0 0 0 0 0 Thinking	  in	  different	  scales
Purpose	  and	  Meaning 12 151 5 55.8 3 67.3 3 67.3 3 23.5 1 16.2 Purpose	  and	  Meaning
Metaphors 0 0 2 9.57 0 0 0 0 2 34.3 1 0.9 Metaphors
Reflection 9 57.4 2 14.3 14 270 14 270 15 191 2 19 Reflection
Personal	  Knowledge 9 80.1 49 570 2 11.7 2 11.7 29 474 12 171 Personal	  Knowledge
Human	  Needs	   2 15 0.99 4.7 0 0 2 31.3 0 0 0 0 Human	  Needs	  
Communication 0 0 2 12.2 0 0 0 0 0 0 0 0 Communication
NATURALISTIC Nature-­‐related 2 2 7.53 7.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Nature-­‐related
Graphical	  prowess 0 0 0 0 0 0 0 0 0 0 0 0 Graphical	  prowess
Human	  Scale 0 0 3 29.3 0 0 1 12.8 3 36.8 1 4.83 Human	  Scale
Total	   120 1263 109 1037 28 407.5 59 902.1 88 1089 31 366.7
SKILL	  





























































BODILY-­‐KINESTHETIC 0 3 0 1 3





INTRAPERSONAL 30 58 19
1 1 0
SPATIAL	   10 11 7
13
IDEATIONAL
VERBAL 4 4 0
CC
LOGIC-­‐BASED	   LOGICAL 72 30 2 29 24
3
ANNE ALEX
SKILL	   SC IC CC SC IC
SENSORY
BODILY-­‐KINESTHETIC 8 19 0 3 0





INTRAPERSONAL 21 51 2
5 0 0 032.33
IDEATIONAL
VERBAL 1 1 0
SPATIAL	   17 15 1




SC = Student Count 
SD=  Student Duration 
IC = Instructor Count 
ID = Instructor Duration 
CC = Client Count 
CD = Client Duration 
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knowledge	  (23	  counts,	  116	   seconds).	  At	   a	  main	   skill	   level	  one	   could	   conclude	   that	  
Sarah’s	  review	  process	  was	  driven	  by	  her	  strength	  in	  logic	  of	  form.	  	  
Alice	  showed	  strength	  in	  several	  sub	  skills	  as	  well:	  material	  function	  (32	  counts,	  413	  
seconds),	   logic	  of	  form	   (29	  counts,	  335	  seconds),	  purpose	  and	  meaning	   (12	  counts,	  
151seconds).	   Alice’s	   review	   process	   was	   driven	   by	   her	   strength	   in	  
material/function.	  	  
Adam	  showed	  strength	  in	   logic	  of	  form	  (16	  counts,	  216	  seconds)	  and	  reflection	  (14	  
counts,	  270	  seconds).	  	  	  
Some	  common	  skill	  dispositions	  are	  revealed	  among	  all	  four	  student	  reviews;	  Todd	  
and	  Alice	   in	  material/function;	   Sheryland	  Adam	   in	   logic	  of	   form.	   Interestingly	   at	   a	  
main	  skill	  level,	  Alice	  and	  Adam	  invested	  more	  in	  affective	  skill	  taxonomy	  compared	  
to	   the	   other	   two.	   One	   could	   speculate	   whether	   this	   skill-­‐set	   was	   a	   distinguishing	  
indicator	  of	  success.	  	  
(ii) Instructors Participation and Skill Dispositions: 
The	   instructor	   skill	   shows	   interesting	   variations	   with	   most	   duration	   spent	   on	  
Sheryl’s	   review	   conversation.	   When	   frequency	   and	   duration	   was	   combined	   the	  
instructor	  seems	  to	  have	  spent	  most	  time	  with	  Sheryl	  and	  Todd	  compared	  to	  Adam	  
and	  Alice.	  Could	  this	  mean	  that	  the	  more	  successful	  group	  needed	  lesser	  direction	  as	  
demonstrated	   in	   the	   duration	   allocated	   for	   personal	   knowledge	   by	   the	   instructor	  	  
for	  each	  student?	  (Todd,	  230;	  Sheryl,	  962;	  Alice,	  80;	  Adam,	  12).	  Personal	  knowledge	  
in	  this	  case	  was	  coded	  as	  instances	  in	  which	  the	  instructor	  discussed	  about	  personal	  
strengths,	   passion	   and	   motivation	   of	   the	   students	   rather	   than	   the	   content	   of	   the	  
design	  product.	  	  
Another	   pattern	   that	   is	   evident	   is	   the	   instructors	   conversations	   is	   	   for	   successful	  
students	  (Alice	  and	  Adam),	   the	  review	  conversations	  of	   the	   instructor	  and	  student	  
were	  recorded	  in	  tandem,	  showing	  a	  mutual	  engagement	  of	  instructor	  and	  student	  
This	  is	  specifically	  evident	  in	  two	  sub	  skills:	  logical	  skills	  (Alice,	  817:	  Instructor,	  224;	  
Adam	   432:	   Instructor,	   208)	   and	   intrapersonal	   skills	   (Alice,	   289:	   Instructor,	   650;	  
Ales,	  349:	  Instructor,	  723).	  In	  the	  case	  of	  unsuccessful	  students	  (Todd	  and	  Sheryl)	  it	  
seems	  a	  one-­‐sided	  conversation	  was	  evident.	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(iii) Client Participation and Skill Dispositions: 
In	   terms	   of	   client	   participation,	   although	   there	   was	   very	   little	   time	   for	   any	  
meaningful	  patterns	  to	  emerge,	  the	  client’s	  seem	  to	  have	  spent	  most	  time	  with	  Alice	  
and	   Adam.	   The	   clients	   focused	   on	   intrapersonal	   and	   spatial	   skills	   with	   Alice	   and	  
intrapersonal	  and	  logical	  skills	  with	  Adam.	  The	  most	  alignment	  with	  skill	  strengths	  
between	  student	  and	  client	  occurred	  with	  Adam.	  This	  seems	  to	  be	  another	  indicator	  
of	  success.	  	  
5.3 Manifestation of Skills over Time   
When	   the	   time	   dimension	   is	   added	   in	   the	   design	   review	   conversations,	   other	  
patterns	  are	  revealed	  as	  demonstrated	  in	  the	  INTERACT	  visual	  graph	  (Table	  5).	  The	  
columns	  show	  review	  stages:	  first	  review,	  client	  review,	  ‘looks	  like’	  review	  and	  final	  
review	  while	  the	  rows	  show	  specific	  main	  skills	  and	  sub	  skills.	  Each	  skill	  is	  mapped	  
in	  three	  smaller	  rows:	  1=	  student;	  2=instructor;	  3=	  client.	  This	  helps	  to	  make	  further	  
comparisons	  on	  the	  interaction	  between	  students,	  instructors	  and	  clients.	  Following	  
section	  outlines	  protocols	  for	  each	  of	  the	  individual	  students	  from	  least	  successful	  to	  
most	  successful.	  	  
(i) Todd’s Design Review Protocol: 
There	  was	  a	  focus	  on	  material/function	  by	  both	  Todd	  and	  instructor.	  However,	  more	  
attention	  is	  paid	  to	  aesthetic	  cognition	  by	  the	  instructor	  as	  compared	  to	  the	  student.	  
A	   greater	   intensity	   in	   instructor’s	   use	   of	   personal	   knowledge	   in	   the	   ‘looks	   –like’	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 (ii) Sheryl’s Design Review Protocol: 
Sheryl’s	  protocol	   (Table	  6)	   reveals	  her	   consistent	   focus	  was	  on	   logic	  of	  form,	   even	  
though	   the	   instructor	   was	   moderately	   engaged	   in	   this	   sub	   skill.	   Sheryl	   seems	   to	  
engage	  the	  instructor	  much	  more	  rigorously	  in	  geometry	  and	  measurement,	  aesthetic	  
cognition	  and	  personal	  knowledge.	  	  
	  
	  
Table	  6:	  	  Sheryl’s	  Design	  review	  Protocol	  
MULTIPLE	  INTELLIGENCES SUB	  SKILLS	  
F IR S T 	  R EV IEW C LIENT 	   LOOKS 	  LIKE ' F INA L	  
Material/Function
Logic	  of	  Form
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 (ii) Alice’s Design Review Protocol: 
Alice’s	  protocol	  (Table	  7)	  reveals	  her	  endurance	  with	  most	  skills	  through	  the	  design	  
process	  with	  the	  most	  focus	  on	  material	  and	  function	  and	  logic	  of	  form.	  There	  was	  a	  
back	   and	   forth	   engagement	   with	   the	   instructor	   in	   most	   of	   her	   skill	   dispositions.	  
Interestingly,	  the	  skill	  of	  purpose	  and	  meaning	  continued	  in	  all	  the	  review	  stages.	  
Table	  7:	  	  Alice’s	  Design	  review	  Protocol	  
	  
MULTIPLE	  INTELLIGENCES SUB	  SKILLS	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(iv) Adam’s Design Review Protocol. 
Similar	   to	  Alice,	  Adam’s	  protocol	   (Table	  8)	   reveals	  his	   endurance	  with	  most	   skills	  
through	  the	  design	  process	  with	  most	  focus	  on	  logic	  of	  form	  and	  reflection.	  Just	  like	  
Alice,	   there	   was	   a	   back	   and	   forth	   engagement	   with	   the	   instructor	   in	   all	   his	   skill	  
dispositions.	   His	   final	   review	   showed	   an	   extreme	   diversity	   of	   skill	   dispositions	  
compared	  to	  other	  students.	  	  This	  might	  be	  another	  reason	  for	  his	  success.	  	  
Table	  8:	  Adam’s	  Design	  review	  Protocol	  
	  
	  
5.4 Successful and Unsuccessful students    
In	  summary	  the	  following	  indicators	  of	  success	  in	  skill	  dispositions	  are	  revealed	  for	  
successful	  design:	  
• Consistency	  and	  endurance	  in	  skill	  application	  is	  more	  critical	  than	  
frequency	  of	  skill	  application.	  
• Skill	  diversity	  	  	  
• Alignment	  and	  engagement	  of	  student	  skill-­‐set	  with	  instructor	  and	  client	  
skill-­‐set	  	  	  
More	   successful	   students	   such	   as	   Alice	   and	  Adam	   engaged	   the	   instructor	   and	   the	  
client	   and	   showed	   consistency	   in	   skills	   through-­‐out	   the	   design	   review	   process.	  
Hence,	  it	  was	  not	  necessarily	  the	  frequency	  of	  skill	  which	  was	  critical	  to	  success	  but	  
it	   was	   consistency	   and	   engagement	   that	   might	   have	   tipped	   the	   balance	   in	   their	  
favor.	  The	  more	  successful	   students	   such	  as	  Alice	  and	  Adam	  had	  a	  back	  and	   forth	  
engagement	   with	   their	   instructor	   rather	   than	   a	   one-­‐sided	   conversation.	   Another	  
distinguishing	  factor	  was	  Alice	  and	  Adam	  had	  more	  engagement	  with	  the	  clients.	  	  	  
The	   findings	   corroborates	   some	   of	   the	   prior	   research	   (D’souza	   2006)	   among	  
architecture	   design	   students	   in	   which	   three	   groups	   of	   students	   emerged	   in	   their	  
MULTIPLE	  INTELLIGENCES SUB	  SKILLS	  
S EC OND 	  R EV IEW	   C LIENT 	   F INA L	  
Material/Function
Logic	  of	  Form
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application	  of	   skills:	   the	  broad	  and	  rigid	   designers,	   the	  narrow	  and	  rigid	   designers	  
and	  the	  broad	  and	  adaptive	  designers.	  However,	  for	  this	  design	  review	  conversation	  
one	   can	   modify	   these	   groups	   into	   broad	   and	   detached,	   narrow	   and	   detached	   and	  
broad	  and	  engaged.	  Todd	  can	  be	  considered	  broad	  and	  detached	  in	  that	  even	  though	  
he	  used	  a	  number	  of	  skills	  his	  engagement	  with	  the	  instructor	  lacked	  compared	  to	  
the	   other	   successful	   students.	   Sheryl	   can	   be	   considered	   narrow	   and	   detached	  
because	  she	  used	  limited	  skills	  and	  did	  not	  engage	  with	  the	  professors	  as	  the	  more	  
successful	  students.	  	  Alice	  and	  Adam	  can	  be	  considered	  broad	  and	  engaged	  as	  they	  
maneuvered	  through	  different	  skill	  as	  well	  as	  engaged	  with	  the	  instructor.	  	  
5.  Implications: 
One	   should	   also	   bear	   in	   mind	   that	   the	   original	   skill	   taxonomy	   was	   done	   for	  
architecture	  design.	  Its	  translation	  into	  an	  industrial	  design	  project	  could	  sometime	  
be	  contentious.	  For	  e.g.	  in	  this	  specific	  case,	  one	  could	  see	  spatial	  skills	  were	  seldom	  
used.	   However,	   considering	   design	   in	   general	   as	   a	   multiple	   skill-­‐set	   has	   several	  
benefits.	   First,	   it	   recognizes	   that	   there	   are	   individual	   differences,	   representations,	  
and	  approaches	   in	  design.	   Second,	   it	   removes	   the	  overt	   emphasis	  on	   limited	   skill-­‐
sets	   that	   are	   explicitly	   taught	   to	   more	   tacit	   skill-­‐set	   such	   as	   communication,	  
interpersonal,	  and	  situational	  problem-­‐solving	  skills	  which	  is	  critical	  for	  a	  21C	  ready	  
design	  work	  force.	  	  
The	  examination	  of	  design	  skills	  over	  the	  course	  of	  the	  design	  process	  and	  the	  skill	  
dispositions	   of	   different	   stakeholders	   have	   interesting	   implications	   and	   related	   to	  
the	  paper	  by	  Ferreira	  et	  al	  who	  investigated	  a	  similar	  sample	  in	  the	  DTRS	  dataset.	  In	  
the	  case	  of	  Todd	  and	  Sheryl,	   and	   their	   interaction	  with	   the	   instructor	  one	  can	  see	  
they	   are	   operating	   under	   different	   grammars	   while	   in	   the	   case	   of	   Alice	   and	   the	  
instructor	   there	   exists	   more	   synergy	   	   (Ferreira,	   2014).	   However,	   in	   the	   case	   of	  
Adam’s	  protocol	  there	  is	  some	  contradictory	  finding	  between	  the	  two	  papers.	  	  
The	  teaching	  and	  learning	  of	  multiple	  skills	  in	  design	  might	  warrant	  further	  inquiry.	  
The	  more	  pertinent	  issue	  is	  how	  exactly	  does	  one	  go	  about	  pedagogical	  issues	  in	  the	  
facilitation	  of	  multiple	  skills	  in	  design.	  There	  can	  be	  several	  challenges.	  For	  example,	  
if	   a	   student	  has	   limited	  skills,	   should	   the	   instructor	  advise	   the	  student	   to	  broaden	  
the	  repertoire	  of	  skills	   (as	   in	   the	  case	  of	  Todd).	   	  On	   the	  other	  hand,	   if	  a	  student	   is	  
proficient	  in	  several	  skills,	  should	  the	  instructor	  steer	  the	  student	  to	  focus	  on	  certain	  
skills	   alone	   (so	   he	   or	   she	   does	   not	   end	   up	   as	   ‘Jack	   of	   all	   trades’?)	   While	   these	  
questions	   are	   important,	   they	  may	   not	   always	  work	   effectively	   in	   all	   the	   cases.	   A	  
designer	  may	  possess	  limited	  skills	  but	  yet	  be	  rigorous	  and	  effective	  in	  those	  skills,	  
or	   a	   designer	   may	   compensate	   for	   scarce	   abilities	   in	   one	   area	   by	   increasing	  
competency	   in	  another.	   Individual	  differences	  must	   then	  be	  considered	  on	  a	   case-­‐
by-­‐case	   basis.	   The	   diagnosis	   of	   design	   skill	   takes	   time	   because	   it	   is	   essentially	   a	  
diagnosis	   of	   vocabulary	   and	   cognitive	   styles	  between	  a	   student	   and	   an	   instructor.	  
But	   the	   role	   of	   the	   instructor	   should	   be	   to	   recognize	   the	   individual	   strengths	   and	  
differences	  in	  which	  the	  student	  operates.	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Some	   implications	   could	   be	   derived	   for	   the	   current	   design	   studio	  model	   built	   on	  	  
apprenticeship	  model,	  where	  the	  learning	  of	  skills	  is	  assumed	  to	  be	  developmental	  	  	  
(	  learning	  occurs	  sequentially	  from	  a	  beginning	  level	  to	  an	  advanced	  level)	  and	  that	  
students	  absorb	  the	  complexity	  of	  architectural	  problems	   in	  a	  cumulative	  mAlicer.	  
This	   assumption	   leads	   to	   training	   in	   the	  beginning	   level	   studios	   limited	   to	   largely	  
formal	   issues.	   The	   challenge	   is	   then	   to	   devise	   design	   problems	   that	   afford	  
appropriate	  degree	  of	   complexity	  at	   all	   studio	   levels	   to	   incorporate	  multiple	   skills	  
and	   facilitate	   a	  well-­‐	   rounded	   student.	  Another	  way	   to	   achieve	   this	   is	   to	   alternate	  
students	   between	   specialized	   and	   comprehensive	   studios	   as	   students	   proceed	  
through	  different	  levels	  of	  design	  school.	  Perhaps	  studio	  ‘cross-­‐	  modules’	  that	  allow	  
juniors	   and	   seniors	   to	   take	   part	   in	   a	   collaborative	   studio	   could	   be	   useful.	   Other	  
studio	  activities	  such	  as	  field	  trips	  might	  help	  in	  this	  regard,	  because	  they	  have	  the	  
ability	  to	  foster	  the	  learning	  of	  certain	  skills	  -­‐	  such	  as	  interpersonal,	  kinesthetic	  and	  
intrapersonal	  intelligences	  quicker	  than	  in	  the	  studio	  environment	  -­‐	  as	  students	  are	  
exposed	  to	  tacit	  learning	  in	  an	  external	  environment.	  	  
Cross-­‐disciplinary	   courses	   could	   be	   encouraged	   in	   which	   design	   is	   seen	   as	   a	  
continuum	  between	  different	  design	  disciplines.	  One	  end	  of	  the	  continuum	  could	  be	  
occupied	   by	   disciplines	   such	   as	   ecological	   design,	   urban	   design,	   and	   landscape	  
design	  and	  so	  on,	  and	  the	  other	  end	  could	  be	  occupied	  by	  industrial	  design,	  product	  
design	   or	   graphic	   design	   and	   so	   on.	   This	   way	   translation	   could	   occur	   within	   the	  
continuum	  between	  different	  design	  disciplines.	  Experimental	  studios	  could	  also	  be	  
conducted,	   for	   example,	   between	   apparently	   distant	   faculties,	   such	   as	   industrial	  
design	   and	   dance	   schools,	   as	   different	   disciplines	   bring	   about	   different	   levels	   of	  
priority	  and	  focus	  of	  skills.	  	  	  
While	   the	  study	  points	  out	   to	  some	   interesting	   findings,	   the	  use	  of	  design	  skills	   in	  
this	  case	  has	  to	  be	  viewed	  in	  terms	  of	  the	  larger	  power	  difference	  between	  students,	  
instructors	   and	   clients.	   Often,	   design	   studio	   projects	   are	   influenced	   by	   values	   of	  
instructors	  and	  their	  pedagogical	  ethos	  and	  their	  influence	  on	  student’s	  use	  of	  skills	  
could	  be	  elusive	  within	  the	  scope	  of	  this	  study.	  In	  the	  book	  ‘The	  Favored	  Circle’	  Gary	  
Stevens	   has	   pointed	   out	   how	   design	   students	   with	   the	   right	   habitus	   and	   capital,	  
those	  with	  the	  ‘feel	  of	  the	  game,’	  will	  find	  doors	  open	  more	  readily,	  their	  peers	  and	  
superiors	   come	   to	   respect	   them	   easily	   and	   clients	   look	   more	   favorably	   (Stevens,	  
1984).	  The	  influence	  of	  design	  pedagogy	  should	  be	  understood	  in	  this	  context.	  	  
While	   the	   DTRS	   study	   was	   conducted	   in	   an	   academic	   setting,	   the	   framework	   of	  
multiple-­‐intelligences	   may	   have	   important	   implications	   to	   practice	   as	   well.	   Of	  
course,	   the	   goals	   and	   challenges	   of	   architectural	   practice	   are	   very	  much	   different	  
than	  a	  studio.	  One	  important	  difference	  is	  that	  professionals	  have	  a	  greater	  power	  in	  
redefining	   their	   tasks,	   while	   the	   students	   are	   bound	   more	   rigidly	   to	   the	   studio	  
system.	  It	  may	  also	  be	  the	  case	  that	  students	  are	  overtly	  concerned	  with	  the	  grading	  
criteria	  while	  success	  in	  practice	  is	  more	  openly	  defined.	  Moreover	  practice	  involves	  
collaborative	  design	  and	  seldom	  focuses	  only	  on	  individual	  acts	  of	  designing.	  	  In	  this	  
context,	   professional	   capacities	   need	   to	   be	   diagnosed	   perhaps	   in	   a	   different	   way	  
because	  practitioners	  use	  a	  high	  degree	  of	  interpersonal	  intelligence,	  in	  the	  form	  of	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client	   interaction,	   communication	   skills,	   as	  well	   as	   associated	   skills	   to	   fit	   into	   the	  
process	  of	  the	  larger	  community	  of	  practice.	  	  
As	  Barrow	  (2000),	  has	  suggested,	  current	  day	  practice	  is	  observing	  a	  re-­‐emergence	  
of	   the	   traditional	  master-­‐builder	   concept,	   in	   the	   form	  of	   a	  dynamically	  networked	  
team	   of	   design	   and	   construction	   specialists	   in	   the	   design	   process.	   Hence	   the	  
challenges	   of	   integrative	   project	   leadership	   has	   become	   more	   demanding.	   This	  
means	  that	  the	  21C	  designer	  will	  have	  to	  take	  the	  role	  of	  	  an	  ‘integrator’	  of	  various	  
skills	   and	   knowledge.	   Becoming	   aware	   of	   different	   skills	   might	   help	   in	   improved	  
communication	  and	  decision	  making	  in	  practice.	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